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• 
Summary
The BOREAS TF-11 team collected several data sets in its efforts to fully describe the flux and site characteristics at the SSA-Fen site. This data set contains temperature, pH, and concentration profiles of methane and carbon dioxide within the surface 50 cm of peat. The measurements were conducted as part of a 2 x 2 factorial experiment in which we added carbon (300 g/m2 as wheat straw) and nitrogen (6 g/m2 as urea) to four replicate locations in the vicinity of the TF-11 tower. The data set covers the period from the first week of June 1994 through the second week of September 1994. The data are stored in tabular ASCII files. Data from the SSA-Fen
Data Set Introduction
This data set contains temperature, pH, and concentration profiles of methane and carbon dioxide within the surface 50 cm of peat. The measurements were conducted as part of a 2 x 2 factorial experiment in which we added carbon (300 g/m 2 as wheat straw) and nitrogen (6 g/m 2 as urea) to four replicate locations in the vicinity of the Tower Flux (TF)-11 tower. In addition to siting and treatment variables, it reports air temperature and water table height relative to the average peat surface during each measurement.
The data set covers the period from the first week of June 1994 through the second week of September 1994.
Objective/Purpose
Much of the areawithin theborealforestbiomeconsistsof wetlands, in which largecarbonstores andhigh watertablesdrivefundamentally differentatmospheric interactionsthanoccurunderthe other foresttypesstudiedby theBORealEcosystem-Atmosphere Study(BOREAS).Onekey differenceis in the formcarbonis emittedfollowing soilmicrobialrespiration; in wetlands, muchof it is emittedas methane. Wetlandsarethe dominant influenceof borealforestsonatmospheric methane.
This studywasundertaken in orderto assess responses of methaneemissionsin northernwetlands to potentialchanges in plantproductivity,nitrogenavailabilityor both.Whiting andChanton(1993) recentlyobserved thatmethane emissions from wetlandsacrosstheglobearewell relatedto net primaryproductivity(NPP).This may befor a varietyof reasons, includingenhanced planttransport, increased methanogenic substrates from root exudates, increased litter inputcascading to enhanced substrate availabilityfor methanogenesis, or enhanced C andN mineralizationof decomposing residues. Previouswork by us (Valentineet al., 1994) andothershasshownthatsubstrate availability is a key constraintonmethane productionin wetlands. The present studywasaneffort to testwhether substrate manipulationresultsfrom laboratorystudiescouldbemirroredunderfield conditions.
Summary of Parameters
Wemeasured concentrations of methane andcarbondioxidedissolvedin theporewaterof the surface50 cm of peatusingprobesintegratinga seriesof "swampsuckers" similarto the device describedby BurtonandBeauchamp (1994) .Measurements arereportedfor 0 (surface), 5, 10,20, 30, 40, and50 cmdepths. Oneprofile probewasestablished perplatform andtreatment combination, yielding 16probes.Measurements weremadeweeklycoincidentwith theflux measurements.
Temperature profiles of the surface50cm of peatwereobtainedusingthermocouples integrated with the swampsucker probe.Measurements arereportedfor 0 (surface), 5, 10,20, 30, 40, and50cm depths. Measurements weremadeweeklyto coincidewith the flux measurements in datasetone.
Discussion
Thesedatawerecollectedfrom a setof smalllocationswithin thefen,andthereforeno onelocation represented theentirestudysite.In fact, thefen in which this work wasconducted wascharacterized by a large-scale gradientof vegetation, microtopography, andhydrologysuchthatthe studysiteitself is representative only of the portionof thefen in whichit waslocated(i.e.,thelower 1/3).
Thesedatawerecollectedatthesamesiteandoverthe sametimeperiodasShashi Vermaandhis teammeasured methane andcarbondioxidefluxesusingeddycorrelation. Measurements madeusing micrometeorological andchamber techniques comprisedthetwo majorcomponents of the TF-11 eflbrt. 
Theory of Measurements
Concentration profiles of methane (CH4) and carbon dioxide (CO2) were measured by collecting porewater samples at 0, 5, 10, 20, 30, 40, and 50 cm using a probe integrating a series of swampsuckers, similar in design to the one described by Burton and Beauchamp (1994) . Porewater CH4 concentration was determined by first stripping the porewater by adding an equal amount of air and shaking the syringe for 5 minutes, then measuring the CH4 concentration in the equilibrated air using a gas chromatograph (GC) equipped with a flame ionization detector (FID), and finally back-calculating the porewater CH< concentration based on Henry's law partitioning. Carbon dioxide concentrations in the headspace were measured by passing the chromatographically separated headspace sample through a Shimadzu methanizer just upstream of the FID. Porewater concentrations were calculated using Henry's law partitioning and accounting for pH of the porewater. The porewater pH was measured after headspace equilibration with a Beckman pH meter and a combination pH probe with an Ag/AgC1 reference electrode.
Temperatures at each porewater sampling depth were measured using twisted wire thermocouples in the gas profile sampling probe.
Equipment

Sensor/Instrument Description
4.1.1 Collection Environment Data were collected near mid-day (+/-2 h) at weekly intervals for each platform. Flooding at the site at the end of July 1994 prevented data collection for 1 week.
Source/Platform
The porewater profile samplers were placed, four per platform, at the beginning of the season and remained in place throughout the summer.
4.1.3
Source/Platform Mission Objectives Not applicable. The profile samplers were built by investigator. They were made of series of Teflon (PTFE) or stainless steel tubing (1/80D) embedded in epoxy resin within 3/4" PVC pipe. All tubing elements pass through the upper end of the pipe and terminate in a stopcock used for sampling.
Key Variables
Each tubing element terminates at a specific point along the side of the pipe corresponding to the depth to be sampled. Opposite each side opening was a twisted wire thermocouple (copper-constantan), with lead wires also exiting through the upper end of the pipe and terminating with plugs.
GC: GC-8A equipped with 1-mL sample injection loop, FID, and methanizer, manufactured by: Air bubbles drawn into the syringe from the sampler reflect gas bubbles in the profile, and are typically very concentrated in CH4 (often 40% by volume). Our interest in the concentration profile centered on how dissolved gases were distributed, and therefore we decided to expel any sampled bubbles immediately.
Based on comparisons of the electronic thermometer with a laboratory mercury thermometer at typical soil temperature ranges, all temperatures obtained from the thermocouples were adjusted upward by 0.5°C.
The pH meter was calibrated using commercially available pH buffers at pH 4 and 7. The GC column oven was operated at 70°C, FID temperature was 180°C, and N2 carrier gas flowed at 35 mL per minute.
Tolerance
None given.
Frequency of Calibration The GC was calibrated
at the start of each day using one of two calibration standards, depending on anticipated concentration ranges. Headspace samples from equilibrating porewater gas profile samples had high concentrations of both methane and carbon dioxide, so we used a standard containing 10,000 ppmv (analysis + 2%) of both these gases (Scotty IV Can mix 216, obtained from Scott Specialty Gases, Longmont, CO 80501, (303) 442-4700). For flux measurements entailing much lower concentrations of methane and carbon dioxide, we diluted the above-referenced Scotty standard 10:1 with ambient air. This was done by loading a stopcock-fitted, 60-mL polypropylene syringe with excess standard, expelling all but 6 mL, then immediately pulling in outside ambient air to make up 60 mL. Calculation of the diluted standard accounted for average concentrations of methane and carbon dioxide in ambient air. Analyses of diluted standards yielded reproducibility across dilutions of better than 3%. All standards were run on the GC until reproducibility was better than 1% over the course of three standard injections from a single syringe. Calibration was rechecked initially every 10 samples, but detector stability was so high that calibration was checked only at the end of the day for most of the season. End-of-day calibration checks were always within 5% of the starting calibration.
The pH probe was subject to drift, so a 2-point calibration was performed after every 10 samples.
Other Calibration
Information
Data Acquisition Methods
Profiles of peat temperature and concentrations of methane and carbon dioxide were measured concurrently with the flux measurements. We sampled 20 mL of the surface water directly with a 60-mL polypropylene syringe, and for subsurface concentrations combined the syringe with a sampler similar to the one described by Burton and Beauchamp (1994) with ports at 5, 10, 20, 30, 40, and 50 cm. We added a twisted wire copper-constantan thermocouple at each depth, and measured temperature using an electronic thermometer. Any bubbles drawn into the syringe were expelled immediately after sampling, and the water samples were stored in a refrigerator at 4°C until analysis within 4 days. Analysis consisted first making a 1:1 headspace:water mixture in the syringe using ambient air, then shaking vigorously for 5 minutes. The equilibrated headspace was then injected into the GC and analyzed as above for CH4 and CO2. Original porewater concentrations were calculated based on Henry's Law partitioning corrected for temperature and, for CO2, the water pH after equilibration (after Shurpali et al., 1993) . Temperature at each depth was measured simply by plugging each thermocouple lead into the electronic thermometer. The pH of each porewater sample was measured after headspace equilibration.
The sample was stirred gently during the measurement, and the pH was recorded after the reading stabilized (generally after 2 min.).
Observations
Data Notes
Profile and other data are sparse or missing for the end of July 1994 because heavy rains raised the water table above the tops of all chamber collars and of most platforms.
Field Notes
None given. 
Data Description
Data Characteristics
Parameter/Variable
The parameters contained in the data files on the CD-ROM are:
Column Name SITE NAME 
Unit of Measurement
The measurement units for the parameters contained in the data files on the CD-ROM are:
Column Name Units 
Errors
Sources of Error
During sampling, a leak in the syringe or elsewhere in the profile probe system could generate bubbles that would strip gases from the sample. As bubbles were expelled after sampling, this may have reduced the calculated porewater contents of CH4 and CO2. Samples could not be run immediately because the time involved in retuning the GC normal flux measurement mode to lower sensitivity in order to run porewater samples was prohibitive. We stored the porewater samples in a refrigerator at N4°C for up to 4 days in order to run all weekly porewater samples once per week. We do not know what error may have accrued from the storage, but microbial respiration may have boosted CO2 levels and decreased CH4 levels. 
Quality
Other
Relevant Information None given.
Notes
Application of the Data Set
Several avenues are being pursued in publications now being produced to answer the following questions. For this data set, we are most interested in how and why CH4 concentration profiles and flux measurements vary through time and across the landscape.
None. 
Future
